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:54) OPTICAL COMPENSATION SHEET. POLARIZING PLATE AND UQUID CRYSTAL 
DISPLAY DEVICE USING THE SAME 

:57)Abstract: 

PROBLEM TO BE SOLVED: To optically compensate a liquid 
crystal cell with only a cellulose acetate film. 
SOLUTION: The optical compensation sheet composed of a 
sheet of a cellulose acetate film containing cellulose acetate 
having an acetylation degree within the range of 59.0-61 .5%, 
having an Re retardation value within the range of 20-200 nm, 
having an Rth retardation value within the range of 70-400 nm 
and having an absolute value of the maximum curl value within 
the range of 0-20/m under 25° C temperature and 65% 
relative humidity surroundings, is used for a liquid crystal 
display device. 
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(Ci&-& -tyu D— XT-t-r— h S:#£f— tii:c?)-byUD— XT 
-br-h7>fyui.*»^>:5r0 . TfBst ( I ) IziO^il? 
ix^, R e U ^'-f=— >- 3 OJbm 2 0 0 n mcTDiE 

Ht;.t>0. TiSo*: (II) tcj; D.$«$il-?.Rt hW-:?- 
T^-i^ a y^fy^7 0Jb^4 0 0 n m^OigHJ-^ 0 .. L- 

<7) /} -jimi^mi (s*- 0 2 0 coaiHtc a ^ .r t 

(I) Re = ( n X— n y ) X d 

(II) Rth= { ( nx + ny ) /2-n2 J Xd 

0 : nzii. y ^ }l'A<r)m?f:fjj^cr)mVx^X'h'0 ; -ft 
T. d{±, 7-f/l.-Ac7);i:§X'S)S] . 
[iB3<JI2] Bufe£?)-t:A-u— ;?,T-tx— h:7-<yl'AiO 

h. 

1j*\mtS^5 9. 07!;M6 1. 5%T-<f!)^-fe;l'a-X 
r-b r — h ^-^tf — IS:«o-fe;uo— xT-b hy-^ juj^ 
i}-h^£^. TiesJ^ ( I ) tCii^^^^nSReWr^-x 
- > 3 v-ffly^ii 2 0 .7^^ 2 0 0 n mc75ffilSI(::afb 0 , TISiC 
(II) IcJrOjeiltfn^Rth^:?— r-S^3>-(l*i;7 
O:n»^4 0 0nincr)|^(C^>0, -5-LT, «aR2 5r. 

(I) Re=(nx — ny)Xd 

(ID Rth= { ( nx+ny ) /2-nz } xd 

$)n : ny{i. 7'f;UAffi|*i(D31ffiW:^|«a<OJSiJf^-CJ) 
: n z(i, y^ /U2^cr>m^l3f^(r)m9r^X'$>'0 : -5-L 
d(i, y^}\^M.a:>m^Xhh^ . 

ffiaiKo-:^**. P-ft:S5 9. o:p»s6i. sxx-hh 

-fe/Un-;z,r-tr-f— h ar-S-tf— *5c<0-fe/Ua— xr-fe -r— 
h7>f;l^A*>/^^:0, Tleit ( I) tcj: 0^^$itSR 
e U:?-r-X3 >-ffiAi2 071jS2 0 0 nititfOffiffltCft 
0, Tf^ (II) fcriO^lgSixSRt hl^^'-- r-i^ 
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3>'ffi3!)«7 07bM4 0Onm<?)|ffiHtCfc0s -^LT. S 

(I) Re=(nx— ny)xd 

(II) Rth= { ( nx + ny ) /2- n z } Xd 

10 T, d{±. 7-<;UAcO)l$T'ife^] , 

n-AS M^- }^<7ifS^-t/l'X'hhn^m 5 izUM 

izmm^tix^^hm.mmm^^Tn^m.x'h'yx . Kstm 
tmym<^mi,z.. mitm5 9. ojbMei. 5%t'J5^ 

Y-y-ifVM.^^^m^ti^ -fe;ua— xT-feT^— h y^/i-A 
i^. Tie^ ( I ) izXr>mS^^tlhRe\^^ -7-1^3 
20 >-tt*>2 07^^2 0 0 nmc7)^ffl:cj>t), TIEj^ (II) 

4OOnm<7)liffl(c:J>0. -^LT, ?g^2 5'C, 

2 0 /m£7)teBcci> 5 i t t -r ^ 

( I ) Re= (nx-ny ) Xd 

(II) Rth= { ( nx + ny ) ^2- n z } Xd 

30 0 : n z (± . 7 -f crM^-^m(r>miSx^x:h 0 : -e u 
[000 1] 

[00021 

40 tlX\.'>t.-^lUu-^T-^r'—hy>(,uMi^f^^^ 

^M^minco^t^X'hi . i/c, -fe^pn-xr-tx 

;Un— xr-t-r— h^-fyUAttt, fli2^;Ki;-7— 7>f 

•fe/uo-xT'-fex- 

50 LTt±, ?K»J;«f— ;tf;T.-h7>f/W2^-^yx/l^*>'7-^ 
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[00031 liLhcT) i 0 lC3t^*=kOS'(rr55-©t'{±, ;K 
C:i:*-'-«»^^J^|l|T-$>o:^c, liJrlWfttO 9 ] 16 5 6 
i: JSH-t/WcoPBllclf -S. ^ i: tc J: 0«^n°oi2<?)^ 

[0 0 041 s^^, ye'mmm~>-h^mmL7-zxy4w. 

#lfW5-2 7 1 1 S-^*5j;Uf|il5-2 7 1 1 9^cD^ 
-€-ix'^-.<733tttA^'It3&-ri> J: 3 tc«®$-ti-/^A/4:K*^'M 

[0005] »gBT 10-6881 S^-i^fglc. If 
:^t3fc>,->TA/4 i:=5r-:>TV'.S'-i^!Jv— 7-f;l/Ai:, -f- 

^^i>^v^-y-(^i'M,timm^^x. iK^ v^^^^i^-c- 

A/4*^^i^,i^SA/4«*^IK^$^^TV^^, ^tgg^l 30 
0-9052 -tJr<7)7KU v-^-f /WAS- 

aJf-n.-ittcJ: Oii;v^aft|lIJ«-C-A/'4 5-^T-#-S. 
A/4S*^ra^§nTi-^.|). l;X±.er>^V^-y^JVJ.t 

[00061 

'^^■5.A/4StJS^$iiTV^i.. J2ll-'&*fg 
IST' A /4 $ iT.-C V -*5j<75 7 >f yWi. , { J t ^ 

4.^ir^ A/4^$r^0ia^B«^F^a{^ffl^Ji^T'laffl LT 
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[ 0 0 0 7 3 LT . lirieco^t^fflMi^- h t vx-^tv 

o— xr-feT^— h7'f;l'A$:ffli->?>fc, -fe/Un— XT-fe 
7"- h 7 )Vh,ifij-)V Lra^ =5:ra1Sr± bSiS-^;^?^" 

D-x r-b r— b 7 , § i ^-Sii'-OS: 

[0008] *^Bj£0aS'5{i, -fe/Un— XT-tx— h7 
7.r -fe-f — h 7 ^ /l-ACO^^^T', rga^B-fe/l.'^ jt^MtCfflfS 

T-r-bT^- h 7-f J: o , iKvv^^mmxx /a ^ 

W^m^^'-ms!rthz.hx:hh, ^c>\zt.fz. a&mfi^ 
^mt. ■t:;^D-xr-t■f•^^-7^/^A(cJ; oT3\:^e-J 

ten K§ix;^^fSaa.T^^a^«0t-ri> c t^>i. . § ^> 

^W^-t^:LtX'S>h. 
[00091 

[|f0Sr»fi^-t^!l'i6cO^gi] TK 
( 1 ) - < 3 ) <r)%^^m.>— N , TIB ( 4 ) <7^<i7i:lS 

fcit/Tie ( 5 ) - ( 7 ) <^>m.fn^^WkZX 'T-^^^ 

tltz. 

( 1 ) SI<tK#5 9 . 07^M6 1 . 5%<7)|£BlICCj)^-fe 
/Uo— XT-fex— hSr-t-tf— lifceo-feyl-o— XT-fex— h 
7-f;UA*»ic.^r'5. Tte^ ( I ) icj: OJgSl$ni.Re 
1^^— r— v-a WIAJ2 07^S2 0 0 niniOiefflC:.t> 
0, Tie^ (ID tciO^»$tl?.RthP^'-f-'->- 
3>'ffl*^'7 071)M4 0 0nm«0iEHtc3!)'9, ^LT. iSi 
S2 5-C. ffiSf^6 5%<7)?8*iT{ctittSS;*:«OX?- 

^I'-fiitfoigMfflA*' 0 7bm 2 oxmcoimizh s <r t $rif ® 

5 0 n mT'<50«a^fiiT'S> S . 
( I ) Re= (nx-ny ) Xd 
(ID Rth= { (nx + ny) /2-nz I Xd 

j^cf, nx<i. y ^ )Vj^m^<^M.^Wj[^<^mfTmx'h 

*) ; ny<±, 7-fyUAart<??jiffl|ilrtrr6ic^®t)f^-r'$> 
0 : nz(i. 7'f /l-z.£7>l?;^i^:/jfpii7)gf;f^-c-ftO : -et 
T, d<±, 7-^yUAoJ5§T^>^, -JE(c>e?-yW±, ifi 
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( 2 ) w!^(r)-t)Uu-:^T-t7'— V-y^ }V2^<r>'ytl: < t 

^wmtti ( 1 ) izimco^^mi^-h . 

[0010] ( 3 ) mMi(7)mSi,*\ iSfb^f-u>\ 

■9, TiS^( I ) iZX'O^m^tli.ReUi'-T-i^a 
>(gA» 2 0.7^^2 0 0 n mCO^miZh 0 , TiSj*: ( II ) 

40 0nm<0fBHt3>'9, -?-LT, ?aS2 5-C. ffl?tgl 
?t6 5 %tfD]l*iTt-fc(tS*;*ciO^-/Kli7)J6>^B*^'0 
.7^M2 0/mc7)|ESI(C$>^ .1 1 ®i:-rSM^lc«. U 

{ I ) R e = ( n X - n y ) X d 

{ID Rth= { (nx + ny) /''2-nz} Xd 

X, dJi, 7-f7l'Acr)/P$T'SbS, 
1 0 01 1 3 ( 5 ) JSE^-t/l-ii J:l/-e<7)MfflStciES$h. 

X'Jh-ox . wii'e'i:/i'tm^mt<rjjsnzmm.^iih~n(r> 

immmm^o-ijiiK mims 9 . ojbmei. 3%x- 

^-h7.^A-i.A>^,^0. TIE* ( I ) (CiOJE^^fl 
SR eU^-T'— >'3>M*«2 0B^2 OOnmiOKH 
CJ>D. Tiest (H) (ciO^a^ixi.RthU-rJ'-T 
-i^ 3 > 7 0:)^S4 0 0 n nKOlESli:;* 0 , L 
r. fflg2 5*C, fflitiSSe 5 %OSi^TtC*5tt 
«?^*-;Hic0l6Mll*<07bM2 0/in<7)SBllc^>^c: t 

^5 5 0 nrnx-mmmx-hi.. 

( I ) Re= ( nx-ny ) xd 

(II) Rth= { ( n x+n y ) /2- n z > Xd 

^4^. nxii. y ^ ivMm^<^Mim^-nt^(r)mvxmx'h 

(6) JRa^B-fc/U/i^VA^-K, TN^-h\ ^7t«4n- 
ASM^-KfiOMB°o-lr;PT-*4 ( 5 ) tCleSJiOJK^B*^ 
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[0012] ( 7 ) RWsWi, Wiin'^lViiXlfmimti^^ 

(r>m!'znm-^ixx\.^h^Mmi.^Bm^rMX'h-yx. r 

WKtm^Wkc^mz. ft-fbK5 9 . 07VM6 1 . 5%T' 

-fe;Pnj-^T-b^- h $:^tf — 1iS:co-fe;bD— xr-fe 

/L-A^^ Ties^ ( I ) t:j;0^«^ixi>ReU^'— r- 

1- - 3 VfiSA*' 2 0:n;S 2 0 0 n mco^HtC*) 0 , Tias^i 

< ii ■) i R t h ■u'f-^-i7HyWi}^7 ' 

07^^4 0 OnmCOeilfCibO, ^LT, ia«2 5X:, 
ffi*^07bM2 0/m(7)Klllcfe^C:t$r1$®i:-r-?.RW 

mx<7imfi.m.X'hh. 

< 1 ) Re= (nx-ny )Xd 

(II) Rth= { (nx + ny) /2-nz ) Xd 

^■f. nx{4. y^tvMM^<r>mms)i^<r>m^mx'h 

•? ; nz(i:. 7-^';l'A(75ff;i^:frrp|cOStff^t'*'5 ; -^L 

20 [00 133 

[f69B<0?»S] **B3^(4. BcW#ft0 9 1 1 6 5 6 A 

2- f 0J*ffi»(cM^$^XTV'>l)-fe;l'O-XT-bf— N 7-f 
;UA^2JJ^LT, 7'f ^PAcO^^i-C-Ma^a-fe/USrjt^e^JlCffl 
mt-.SCi:t^*t3t. •b;l'n-XT-«r7^-h7-^;L'A 

^(t-^it^J) 0«^Sta$>|.V»{4ig5t^f^ (^;i.tf , 7-f 
)V2^(rMW^n-) ■kmmt^Cbt^zX'^X. &«5 5 0 
nmTOReU'^'— r— >'3>'ffl3&«2 07bM2 0 0 nm 
X'hr). Kth.X^^ — T-l'Bym.iflOTb'KAOOn 
30 m-C-S)-?>-fe;l'P-;^T-fef— h7-^/l'A**#^il-5). Z. 

(r>^!Vu—:z.r^=f—hy^)VA\t^ ^KH=a-fe/i'$:3e^W 

-?T. — tfc(7>-fe;Uo— XT-fef— h7-f ;WA£?);5i7&»t>^ 
[00 143 -f-UT, -b/l'O-XT'-lrT— b7-f 

a^fctcfife^L^c. i<7)3t^^ii#j^-h (A/ 

7^- h 7-^ ;^-6.2:ffl^^t:^£V^afc«^i^T'A/4 Sr^^T' 

10 0 1 5 3 mm^<r>mmi. -«i:-fe/po-xr-fe 

■r-h7-f ;UA*»^>^^. iiaco-fe/l-o— XT-bT— h 
7 'f /UA Sr «^mo-:^c7)»ail h LT fflV ^ § i: . M^t 

50 ffiSrii®i-r«.ifcfc:J: 0, «3K«'^-t^?a«7)^=£.|Jj5jJ: 



(5) 



!|ti32 0 0 2-7 194 9 



iNbK**5 9 . O^iflco-fe/l'a-xr-fe-T— h ;UA 

t & . ^^Bfl-Cii , m-itmiP 5 9. 0 TbS 6 1 . 5 %T 

>■ 3 >'faSrSB£-r i i; J: 0 .. 7t^e^P:^r1±i:!t*l14£0 
^:*-*«®tL!t-fc ;uc3— ;^ r -fe -r- h 7 -Y yi^A v ^ 
I.. 

[00 16] 

-i^3>-ii{i. -eii-etL. Tie^ ( i ) j^jci^ (id -c 

( I ) Re= ( nx-ny ) Xd 
(II) Rth= { (nx+ny) /2-nz} Xd 
5^ ( I ) fcii/ (II) ^ct5^,^T, nxti, :7>f;i^A®|Ai 
( giff **^«^ t ^ S :^[BJ ) t75S*f ^-C'fc 
it ( I ) (11) lZio\^X^ n y{±, 7-f;l'A 

^cr,m^mX'hh. 3«i ( I) tJiDf (ID ttsV^T. d 

[00 1 7 ] 2(s:^Bfl-C{i, •fe/Ua-xr-t7^-h:7^;p 
ACOR e U r- 3 ya?: 2 0 JbM 2 0 0 n m tc, 
■eLT. Rthl^:?'— r— i'H ^-JtzrV 0;^M4 0 0 nm 
{::li0-ri.. STt;, Re l'^'— x-v-g yjlS: 2 OT^M 
TOnmtC, -f-LT, Rthl^^J'— -f— a ^^fl* 7 0.7^ 
0 0 n mtClfflB-r^. ^ i: *U 0 * \ J&^a*^ 

ti7 0:ilj^2 0 0 nmT'a5^^i:A*"i?S mikm-Tj^ 

ASrisEffl-f 1.^. 7-^;UAc7)Rthl'^'— r— i'a yffi 

[0018] it^MfSi^- h 5- A/4 S t LTiSffl-r-S 
^ti, «t:g4 5 0 nm-C-ai^L-^oRe V^-— r-v-3 
>(i ( Re4 50 ) t^lO Onm.1 2 5 nmr^bO, 
O^:^ 5 9 0 n m-C!l^L?t: R e l^^— r— a Vfil 
(Re 590) *n 2 0;!;M1 60nmT-$>0. -!-L 
T. Re 5 9 0-Re4 5 0S2nin«oraf^S-}1IJ£f 

Ll*''. Re 5 9 0-Re 4 5 0^5 nm-eft 
■|.C:t**§<btCiSF^ L< . Re 590-Re 4 50ai 
OnmT-ab*ii:A*StjlfS Uv\ 
[00 1 9] (;^?-yHl);^?-yHa{±, r;< 'J;*BI^Jg^S 
^^CO^-rSi!]^& (ANS I/ASCPH 1 . 2 
9-1 985, Me t hod-A) liZm^m^Vrz, 
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?-?SjK2 5*c, fflMsse 5%(73j^T<c 1 ^fsmmk 

A-)Vmi:^^t&. -etTlsiWt-, TKU-e-y-^yL'A 
i|s:&l6l{C2mm. *¥:&r«]tC3 5 mm<7);:^*$(ct7] 

ffl^Sge 5%<P0iitiTlc 1 B^rB^MSfj^^-^L-MarM^A 

10 ^v>jit2r.«i?lc-r.S., ft^^fl (m) coit^ 

-C-«-f. ^^yL-AcoggSB^iOS:^* ( K5A^/::{4./>:> 
K^'t') t:ff-f^ffi3!)<i*)^#t2^s*-/u^+ (r^ 
. i'h^#tC5:S*-/P2r- (V-<-^;^.) T-^rr 
'-K'JV-7'f/PA(?)^— /KificO^^tliti, 07^S2 
0/mc7)^HtC;i5-i> Cik±imt L < . 0.Tl7^ 1 S/mC:) 
4E»:S>SC:i:**$4>tcibF4H,^, W±<7)J: o'SrlSmS- 
^-T ^ 3t^^ifS i---h$)h\,^li^ix^mmLrcX / 4 ^ 
<±, \:):f=\z^hMf^h-nmzi: "O^-r^.Z.tli^x:^ 

20 [00203 [-byWa-;^r-feT— N ] *jT&Bj-C't±, if 
ftS*i5 9. OJbMei. 5%T-^>^-fe;H3-xr-t:7^ 

'?<0«S^PKM?:«lHc-r.5. »itJS{±. ASTM : D- 

8 17-91 (-feywa-xr-fex- h^olsmiS) 

J-X-r/UcOtSK^feJ^-^S ( DP ) 2 5 Oyji-C'rf=> 
^Cfc**iL<, 2 9 0J,:i±-C'Jf!>S;i:*^$«i,tc*fi: 

>-VU'N- $ 01- >■ 3>;?D^h/77-f — (C J: I, M w/ 
30 M n ( Mw{iSM^%i)-^S, M n {±iJt¥±^5j-^i ) £0 

<7>aiLT<±. 1. OJTj^l. 7t'S>?.it7!>ii!!t^L. 

1. 3:P;M1. 6 5T'3!)-I.C:i:*^'$<b{CifF* L<. 
1. 4;P;^1. 6T'S>^C:t3&<#tffi LV^. 

[002 1 ] [h'i$'-7-'—>3>±nwn -t/i,-Q-7,r 

-feyL^a— xr-fex-M 0 0«Mg|5tz*JLT, 0. 0 1 
40 7bS2 0®»a5«oiEOiT'figfflt-i>. 5fS;K-ft-^!H!i«±. -t 
;PQ-7Lr-b7^-M 0 0«Sa5tc*tLT. 0. 0 57^ 
M 1 5 «»gf5(0iEfflT'«m-r S ^ i; L < . 0 . 1 

jbM 1 0 «M.^<^mmx'mm^i> ztt^^c^ \.zis-t. l 

m^t-^^co^^mizii . y^wmm{]:^^izm t x , 

[0022] ^mm'^t7i<:mm^i . 6mm( -ttch-h . 
^y^ym) x'hhz.ti)mi,znt.L^.^. ^^^^^ 

50 m^i. smn. emmttm7mmx-$>:hcti3miL 
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1 . 3 . 5 - h'J T=Jym¥1Bt. L < , '^Lx-t'ylSiJ J: 

V^l. 3, 5-^Ur>''>']^A^$^,tc»iLV^, 
ft-^tlti. '>^< i: ^-^(T) 1 . 3 . 5-h'J 

[0023] ^#mft^!f?!)*^'^-t- -?>^#]^^^7)^{4, 2 
J!jM2 0T-?)^.2t//if^ L<, 2.7^M1 2T-i)-i>wt 

^fMT-*^r^^) . m-^m^ii. ( a ) ~ ( c ) <0V^-^ 
10 0 2 4] ( a ) com^m (—^j]:xtcrm^im(r>m 

■^'/'jym. i^yy^ym, ^y^-^vym. y-^yi^ 
yi%. rr-0'>'ym, ;*;WN'y'-;m. Ti^J'Jym. 
y x-f-yh'J'Jy^, ^^y^ym, y^^i-'Jym. y 
xyf-Ti^'yil, ys^y^'^f-^^ym. ya^y^^i^y 
maxx/^ryhuymt^-^ttLi.. i-y^uym. r 

V'f-TY-ii-m, ^yv'^ ^y'/-)vm. ^yyv^jr 
\r-)vmii i. t>'^ y y ymtim tt\>\ ih) co^m^ 
a . ~':icr)^mmm<omMi^,^mco^'^x'h hzt t>m 
tL^\ zm.<7)M$^-^X'-':><7)3^mm^m-^Lx . 

z:m^LXi,X>>^. 

[00253 ( c ) (ommmi,. --:>(r>^w^m>mm 

a. TJi-^^i^y&. 7iv^=^uy^^ -co-, -o 
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1 0 

-NH-. -S-t.fi\,±^tLt=cr)1^?i--^^^X'h^ 



c 1 


-co-o- 


c 2 
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c 1 2 : -O-T/P^PV-CO-O-TyW:^!^^^-© 

-c.o-T;i^Jf i-v-o- 

c 1 3 : -0-CO-r/P-dflx:^-CO-0- 
20 c 1 4 : -NH-CO-r;Uir- ^->-- 
c 1 5 : -o-co-r;i^^r-^v- 

[0026] ^mimi5J:tf:7mmi. mmi^ix 
v^■r^>J:v^. aMS(7)(?iJtc{±, yNo>->s^ (f. c 

U Br. I) . t h'n=3f£^;i^^ ;i!);P^=if->;U. v-T 
[0027 3 r;U^yl^ac7)^J!S^ii. IJb^SX'h 

m<^-}jtmt L < , m.m^r.iv^)vmi}mznt \^^\ 
r/U3dri^«. T/v^ji'Smrs.ym) i^Lx 

ryl-ir-zi^co^^J^^ti. 27b2S-C*>^^fc 
50 4*ryW=Jf-;l'»i7):fe-A<»^L<, EgHjltTyU-=^r-/I^*« 
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i-^Tti^v TfU^—JUmenmizit^ xf-::i;K 1-7" 

(0028] fummr^'/imcomMmf'mi. i i 

h^i^i}^^tix?>. T)l::i^i^m<om^m^li. 17b 

msx'h^zti}miL^^, ryun^fv-Sii. $4. tea 

[0029] r^l-^Jf^l^^fSOi^mJl^^ti:, 1 Tb'^ 1 
BJSir S FSOM^/S^Scti . 1 :n;S 1 0 T'^b ^ C t A^' 

s^T s ym<7)mmw.'mii , i J!is i o T'^> 2. ^ t 
m<r)Si.^m.=f-mt . i TbM s -cib •& j: 1 3&*»* l v ^ . si 

±#S'JO#^fi{4 .300 JiMS 0 0 Tft S C i: *iSf ^ 

[0030] immmm ] ^-^t^tctstt u 
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■7-1 ooa»aiitz*^L-T. 0. 0 i:n;ii5a»^iotffi 

fflT'<affl-r^C:i:*^»tL< , 0. 0 2.7bM2fi*g|5i7) 

«gB<50eHTi«ffl-r-&,Ii:*<$A,tcSf^ L< , 0. 1.7^ 
M 0 . 5 fiSgft^lEH TiSffl^ ^ t -b^m. 1 0 i L V ^ , 

iR^J{i. 7 5 OJVMl 1 0 0 nm^7)&«^lMCib«;W 
Sr^-r-SCl 4:*i^?* t < . 8 0 0.7bM 1 0 0 6 n mcOfe 

i^tRJRSiJti . ■5r^liJ^tc^K&<jt aiJR LT V -^t^w^ 

[00 3 1 ] mmmumt LT(i, ^-^mm^At 
i^^A^m^^^^Lttmi-zttfi L\,\ ^^nmf&mskmiz 

iSSiiR^lcti, v-rxy-ft;^, ^m^i'-hit^ 

ixi., ^^hl^iSiR^^ir-^v^-Cti:, fel^, 6 1 C4 J 2 
15-226 (1988) . *p J;l^ft^X«, 4 3-5 

3 (1986. 5^) IcteiS***?.. 

[0032] ^i'l-^iaiR^Hgfc^ l,HinJ5i|7x--;.7 h/l-O 

( ^mnn 5 3 8 0 6 3 5 -vBH^S^ J: V^ltgST 
30 8-18981 . i^T->Um (#gB 

E62-1 23454-^. ISI3-13 8 64 0^. PJ3 
-2 1 1 5 4 2#, 1-13-2 26 7 3 6^, [5)5-3 1 
330 |Hj6-4 3 583-^0=g-S>|g, mm¥7 - 
2 6 9 0 9 7 -f-BJ«a«*3 J;t^mW^tl^ 0430244# 
Bfl$i»ie«J) , b-'J y '^ASMSf (#^^3 - 1 3 8 6 4 

0- ^, Ii]3-2 1 1 54 2-f-iO^^&$glEiK) . i^W^x 
trA^ (^RPP3 - 1 3 864 0-^. 1313-2 1 1 5 

4 2 #<5D#i^$gie«g ) , b- 7 v'a b- >j H >'mm { 
2-28224 4ms.m) . -i V HTxy vvm (?tBa 

40 T5 - 3 2 3 5 0 0-f^, |5l5-323501 ^(n^^hm 
lEife) . ^'Jj^^y^^ (»M¥3-2 6 7 65#. |1| 
4-19034 3-^cO^^$lilo J: t/-gcWt^i^ 311 96 

1- ^mmmtm) . 3i-='fyy-;wift*4 (#^¥3-93 
4 6^^aiSie«) . ryh'y^yymi (#P3¥4- 

1 36 54#B^iffl»iet8) . i-y:Ptii^T-y-^m (* 
lll!»fl= 5 0 0 9 9 8 9-^B3$IB»ieiK) tiXl/i-7 hyi^ 

( 5 6 8 2 6 7 #Bfl*ffl»fett > *<-^* 

[00 33] [-^/l-xn—XT-kT-hy^ f\^M.<7^m^:\ 
50 V;W'<.>'h^-^;^hStcJ: 0-fe/H3-::?.r-bT— h:?-^ 
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J: immmi-^ti^ ijbmecnysn yy^tmit^^mi)' hm 

-co-iiXlf-COO-)<r>\vtti.i)^t:~-r>];Xt 10 
[0034] 3 71?^ 1 2 £0X— f/t-ScO^ 

i^-'fyrotr/i.-x— r/i.'. i^v h^f-v^rj'v, i^' 

;<h^>-:r.f>, 1, 4-v"^^~9->. 1, 3->''7fdf: 

, mmm'f-m^sjbm i aco^r ^ >'ji 20 

7 n'\:^f -9- y >'A^-^^ ixi, . m.%m.^W)^ 3 Jbm. 

2-xhdf>x-f-7t'T-fe-r— 2-j>< hdrv-x^'y- 
zlfc J: t/" 2 - r h -> X rJ' y — ^ rfi ^ . y V a y > 

7m<D.> N n y y {± , tlST#^ C i: AW ^ L V ^ . y N D y 

m^ii, 257bm7 5^/l^%X'hhZti}mtL<. 3 
0;^S7 0^/l-%-C'^>i,C:i:*UOi!!f^ L<, ssjbm 
6 5 ^ C t ^ i L < , 4 0 JbM 6 0 

mimMm^Lxm^^Xi>J:\,\ 

[0035] -feW=S::fr}feT-fe/l-Q— xr-fe-f- h:^?S 40 
ti.^. -fe/PD-xr-tr— 

1 0JbS4 OMfi%^ift* i o(cpS-r-S. -tyl^o- 

XT-fex-b^T^atl, 1 07^1^3 0«4%T'35^>rt*< 

^t^izntu^. {±mm ^tct*, s so 



#1^20 0 2-7 1 94 9 
1 4 

^.<Dmum^maLxii\.^xi>x\.\ mmi. ^iSi 
{ onM4 o'c) x'-^)\^u-xT-tT-h t^mmt 
trmnt^:Lt{zx'omm-ri>:itifiX'^h. mmstco 

mmii. 1samiiXUM^f^TX'm^Lxi>i\\ ft* 

mzti. -fe/i.-n-xr -fe-r- h t ^^mmt irtaS^m 
izMixmmL. MKTxmm(o^is,i,zin'rhm}^^ 
±. ■h-r>mmt^mL^^^imeo^izimL^^j>m. 

<{i6 0:7^M2 0 0°C-C,fe'3, ^hlzntL Kits 07b 
Ml 1 O-CT*^. 

[0036] #^^J±T*^ffiiI^ L-C*»^>^StcAii-C 

fc. Mmzxhmncom^<o±mimmLxhx\\ 
hh^^ii. mu^mmm. ^m.^?:E:f]TxmaLxi^ 

zt9]-X'^h. ttz. m^eo^i-mzriy-hh-^-?: 
m^. E.'SLxmp^^mm^-^hztizx'o^^m 
imi-hzk i> . mn^j^mzmsi^jufx . z 
ix2:m^^xmr¥-rhz tAmt.L\<\ mrmi±. ^tio 

'ltHmzm^?>*^<Oi><r>i>mtL\\ Jttf Mousse 

K^L.Ti,j:v\ m-^p^x'^fS.»^mi^izmm-th. 

<±. mtuLt:^. ^mi^im\.^Xi^m-rt, 
[0037] {^mmmizx 9 , mm^mm-th-zk h 
x^^. <%mmmmxii, 7&^(^mm:)omximf^$'t 
hzt iimm^^mn'piz t -t/ua-x r-tT^- h ^ 

mm^-ithzbi}^x^^. ^a. Mn<7imm:fjmx'-tiu 
a-xr-fzT—h^mmx'^ ^mmx'h-yx h . i%&m 

mmizXh k^(,zi^—^j:mW)m(:>tLi t cr>^M^^h 

I), i^mmmmx'it^mz, m&x^mmm'^i>z-t/\^n 
-XT'ZT—Ycomt. c:<7)iS^#i+t3i o:njM4 o« 

XT-b-f — , 1 0 JbM 3 0 «a%T-*) ^ t 

[ 0 0 3 8 J iJct:, M-^iKjS:- 1 0 OJbM- 1 Q-C (» 

^ L.<{i-8 0;r)M- 1 0°C, $^lcif^L<{±-5 0 
71jS-2 0-C, at»iL<(i-5 071;M-3 0-C) i= 

{ - 3 OT^M- 2 0 -c ) ^X^mx't h. zcr>Xi>iz<% 

mtrh. {^mm^ii, 4'Cy^»&±x'hhzti}'n^ 

L<. 8'Cy^&±X'h?>Zti}t^t>iztS-tL<^ 12 
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v^{ii:•^^f^ lv^*«, i o o o o'cymmm'3^±v&x' 

0 . 10 0 Ot:/f>*Wifi^^±l®T-3b *). ^ LT 1 
0 0'C/^i?*<||ffl6<3=5r±IST'^>S, 'Sri:. ^^Bl^Ji. 

[0 0 39] ZtL^0V,m2 0 0-C (.Kf-tVK 

gi>*T*L.<{30jbM5 0'c) izMi^-r^t. ^mmm lo 

■ii-iXtX'h hZtifi^h\.zntl.<. 12 °C/^VX±.X' 

100 00X:/fJ.>*-'ai&W'2r±IST'*'7, 100 

0'C/»*-SffiW=5:±IST'^) 0 . -e-LT 1 0 O'C/^A^ 

A^^>si?s%jn?as«(cji-r-i) ^t-obstPbIti fjr>:/ifiT' 20 

I. , lUocoj: 'jizlx. t^—^mm/m t>ixh. 
a. mmt^^-^^x'hhi^^i.i.-^^. mi^cr>n^^m'o 
ML■ct)iv^, mmtii%-9tX'hhit}^iLo-fmt, mmzii 
0 mm<r>9mim^-thfSfxmm-rh z t n'^x-^ h . 
[00401 {^mmfm^zii\,^x\i.. {^ai^oMiitcj: 

MB^ioj^E-ri. i: . mfmm^wm-hzbt^x't 
mE.iii.ifms.im^ir:hfz»>^z\t. ms/fSLm^i 

{mm : 6 0 . 9 : 2 9 9 ) 5:}^ 

ffl^^gffitci f-;UT-tx- htftcjf^LfvT 2 0«i 
%0?ifg«. mmM^MMf^ (DSC)l=J:2>t,3 

L. ZCOiE,miiTX'\ti^-t£yjVWS^hti:h. Ht-oX. 

■&&ryxio'cmm.<r>^mx'U^-ri>!iimifif>?>. tz 
izx'jm^£i. 40 

[ 0 0 4 1 3 ISi? L^v:-fe;H3-;2.T-feT— hJSfS ( K- 

7^/i'M.i:Bm'^. cSJiHiroK-rti. lilje^3-»**i 
87!rM 3 5 ^ * J: p icjgSS-ll^-ri. ^ i: 3&<»* t 

Sfc±tm»:fr^tCO(,^-rJl. im!^ff2 3 3 6 3 10 50 
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-1 76834-§-, 116 0- 20 34 3 0-§-, |3]62- 
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t*>'ifitt^. imLxi)-i^2mxtmiz'Mxxn^-r 

>-H*''i§ij#TXO. $^>ici 0 0*^^, 1 eo-cST-j^^: 

t hxi i , ia±o:^r&<i. #-i:f¥5 - 1 7 s 4 4-^^ 
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[00421 -fe;uo— ^T-fex-h7-<;iAtc(i, «M 
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:J';H!x;7.-f-/UO0iJ{c{4, f-;U7 rJ' L- - h (DM 

P) , i/x^;P7^W-h (DEP) , i^y'^}iy:$'U 
-h (DBP) . v-'^ti^^/l-^^U— h (DOP) . i.- 
7x— /W^rJ'l^— h (DPP) t> J: lA'i^'Xf-/I.-^dr 
7^5' U-b (DEHP) Tji-^ifLS. :J'X^|SEX>?.-r/^ 
Of5l|tC:{4.. O-T-t^/P^yx^® h '.Jxf-/U (OACT 
E) *sJ:t;fO-r-tr^yPc?xyigh!J7'^7U (OACT 

-^itl-g.. T'r^'yUgxx-r^U^^MIflJ (DMP, DE 
P, DBP. DOP. DPP. DEHP) iimtL<m 
\>^(^ixh. DEPi3J:z/DPP*>'#fci5iLvn «jmm 
<O^0i(4. •fe/L'a— Xxx-f;)^ofiO q . i 2 5 

mmxx'hhztifin^ l< , i Tjs.2 o«»%r*>& 

[0043] -b^Pa— xr-feT— h7-<;UAtc:t4. ^Mb 

iWiJ. ^IS^vStt-fk^iJ. ffi!«5IS"J. T5>) i:m\iLX 
SfeMbRSihS'JCov^Tti. #§3^3 - 19 9 2 0 
1-^. 1315- 1 90 7 0 73-f-. |ol5-l 94789 
P)5-2 7 147 1-^. |a]6- 1 0 78 54-f-O^ 

m. ( N'-r ) o 0 . 0 1 1 nm.xx-h hzt mtt 
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> ( B HT ) , hV^> iM-T 5 V ( T B A ) ^mfi> 
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1 4 OumX-hh'lti^mt L< , 7 OJbMl 20 urn 

[0 04 5] [-tyUo-XXXT-zl-^-^/l^AO;^— /Wn 
>- h D— ypjjiil] -t/l-a— xxxr;W7 -f )VJ^<rit] —iv 

ti, 1 OOTbSl 5 0*CcO«Effl{=S>^J:i:3!>WiLC\ 

(cMtT. 1 0 0->-5 0«S.%<^®fflt-Pi^. $A,tc. T 
-thy2:0:7bM50 «fi%iO«Effl-t-tf ^S%T'«> S ^ 

[0046] ffi7fe««4. fS3tMi3j:t/^-?-coM 

i.^t*iT'§.g.. mi<r>'mmt, 5i^<7)-(r/un-xT 

-feyl^D-xr-fe-f— h7^yl-ASrA/4lSt LT 
ttffl-r*^^«. A/4:S<?5®l*Ii031ffiifittl3t««S 
iSWt c7)^S*^*«fi^Cz4 5 • fc^rl, i d tcffi!Ei-S . 
^«e<)i;4 5' tJi, 4 07^^5 0* T*)?.C: t 
-ri... A/4fficOffi(^<7)iifflfat(ijtiK<7)iliif*tcO^| 
mi. 4i;bi?4 9' TS>S^i:*«ifft L<. 4 
48' -C'S)I.Cfc*UOiif^ L< . 4 3:P?M47- T'J) 
§::i:A<$f,t=ift L<. 4 47^^4 6' T-ibl>C:i;A< 
«t,»iLvn A/4«R<7)ffi|*!c73affl|*i:«jKjg|coS3a 
co^S)f)^'^«fi^C4 5- ^c^S J: -5 (cffiS^^^i i: 
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[00473 [A/4««ffl^] A/4^tJt(4n«3fe 

I.^^^Biw(±, ;<?y — H • W-f • f-i— 7" (CR 
T ) . r^XV ■ -r -f Xru-f ■ ^N'^^/U ( P D P ) . 7 
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[00483 imf^Tmrn ±E£7)-fe/pa-xr-tx 

^B^B-fcyK±. Z.tfcc0^ffiStgOPBllz?gB^B$:tBJ# LT V ^ 

30 3 yia<47 07bS2 0 0nmT-S>^C:i:*i»S tV^. — 
-fyH.tfORth^tS'-T-'-v'aWitil 5 0PjM4 0 0 

D— xr-fex— h7'f/wz.$-fflv>5. — ::frco®jt:K<o 

ii^tc. ±IEco-fe;Wa— 7.T-fe7=— h7-f;l^A$:fflv> 
40 ^C[B^a^r;^^4, VA^-h'gl/i{iTN^:-HT'S>l.^ 

[00493 V A^:- K«0?Sft-b:/U-C1±. ■®ff*lEPJPB* 

\.zm^^B>&.%=^f}''m.%mhzmmzw^ lt v ^ , v a 

¥2- 1 7 6 6 2 5*3j:U'#i>^7-6 9 5 3 6^^fS 

le^) tcjDi.r, (2) nmn^-x<r>tzth, va^:-k 

50 MVA ( S I D 9 7 . Digest of tech. Papers 
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SI 2 0- tiatixffiiSiLTV^?.. TN^-HOMS-t ^Sti. epJn«E*-'ffiv>i^tcaj«^^ ^VMi^={cBf^.T5-C' 

[0051 1 ISI1{±, RMSfS -^•T-^,ffl^^?.^: tj!?^^'^?.. /--?>>'-*'7^ h^- 

>n-tSStS?SB^B^^^^{i, T*>^>Jii{c, T«« [0053] [yx hH^x h K*f a?Se^Bl%^K«^ ] [H 2 

( 1 ) . KStl:® ( 2 ) , TIEr*lM ( 3 ) , jga^Bil {±, h-^^:^ h^tt^fSB^B«^»^Oft«61l^.®#$- 

( 4 ) , ±i2[5]^ ( 5 ) . ^Bjm® ( 6 ) . ±ss ^iriseiitii-C'S)^, . m 2 izm-^-y^ h ;ttx hssts 
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■rs, A/4« ( 8 ) {±, S:it^i:fl3fe« ( 9 ) t <0Pb1 BEfinM (18), ±^8^^^ (19), 5B£«*« ( 2 

«7)(iSiO{aStcKa-^^Ci:AiT'#^. ^^-S^ct)** 0 ) , ±S« (21) tJit^^ltl^ihii (22)*^, -r 
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